Calculus|
Exam 1, Fall 2002, Answers

1. Find the equatia of the line which goes throwgh the poirt (0,7) andis perpeulicularto theline given by
theequatior2x+ 3y = 10.

Answer. Thegivenequatiorcanbewrittenasy = —(2/3)x+ 10/3. Thisline hasslope—2/3, sotheline we
seekhasslope3/2. Then by the point-slopeformua

which simplifiesto 3x— 2y = —14.

2. Findthederiativesof thefollowing functiors:

a) f(x) :8x3+3x2—)—1( =8 +3¢—x1!

Answer. f/(x) = 24x%+6x— (—1 x‘2:24x2+6x+—1 )
2
%

)9 = 242
, —1)(2)— (2x+5 —7
Answer. g'(x) = u )((x)_l)(2 = - (x—=1)2

3. Find the derivativesof thefollowing functiors:
a) f(x) = (sin(2x) 4 cos(5x))?

Answer. f'(x) = 2(sin(2x) + cos(5x)) (2cog(2x) — 5sin(5x)) .
b) g(x) = (1-x*)*°

Answer. ¢ (x) = (1—x®)¥(—2x) = —2x(1 —x?)14.

4. Findthe equatiorof theline tangento thecurvey = x3 —x? + 1 at(2,5).

Answer. Theslopeof thetanget line at (x,y) is dy/dx = 3x?> — 2x. At x = 2, thevalueis 3(2)%> — 2(2) = 8.

Thustheequatim is
-5

<

=8 or y=8x—-11.
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5. A bodyis fallngtowardthesurfaceof theearth.Let s(t), v(t) represetthedistanceallenandthevelocity
of theobject(relative to its positionattimet = 0, wherethedirectionof increasing is downward) attimet.
Thenwe have theformula

s(t) = 1682+ v(0)t ,

If thevelocityattimet = 0 is 12 ft/sec,atwhattime will theobjecthave avelocity of 100ft/sec?



Answer. Fromthehypahesesy(0) = 12, sotheequatia of motionis s(t) = 32 + 12t. Then

v(t)zg—tsz32+12.

Thevelodty is 100ft/secatthetimet for which 100= 32t 4 12. Thust = 88/32 = 11/4 seconds.



